Background: When percutaneous endoscopic gastrostomy is not feasible, a gastrostomy tube may be inserted for enteral access by a laparoscopic or open technique. The aim of this study was to compare the postoperative pain of laparoscopic versus open gastrostomy in patients with complete obstruction caused by advanced esophageal cancer. Methods: Fifteen patients who had undergone either a reduced port access laparoscopic gastrostomy/ jejunostomy (LGJ, n=7) or open gastrostomy/jejunostomy (OGJ, n=8) between July 2011 and December 2015 were retrospectively studied. Variables examined comprised age, sex, body mass index (BMI), operative time, blood loss volume, and American Society of Anesthesiologist physical status (ASA-PS)
Introduction
During the last 3 decades, percutaneous endoscopic gastrostomy (PEG) has become the standard technique for establishing access of long-term enteral feeding for patients with malignancies of the upper gastrointestinal Postoperative complications should be minimized in patients with advanced malignancies.
Laparoscopic surgery, which was first described in 1991 8, 9 , has several advantages over standard open gas-trostomy, including smaller incisions, less postoperative pain, better cosmetic outcomes, and lower rates of incisional hernia, ileus, and wound infection. A conventional multiport laparoscopic gastrostomy (3-trocar approach) is reportedly less invasive than open gastrostomy 6, 7, 10 . Recently, laparoscopic procedures with a single port or reduced port access have been performed in general and gastrointestinal diseases and have been found to have even better cosmetic benefits, less postoperative pain, earlier recovery, and fewer port-site complications than conventional multiport laparoscopic surgery 11, 12 . Laparoscopic gastrostomy/jejunostomy (LGJ) with reduced port access in patients unable to undergo PEG were first reported in 2009 and 2011 13, 14 . However, laparoscopic gastrostomy with reduced port access has not been shown to 
Patients and Methods

Patients
Placement of a feeding tube with open laparotomy or a laparoscopic approach was considered for all patients seen between July 2011 and December 2015 in whom standard PEG placement was impossible. Fifteen eligible patients (12 men and 3 women; age range, 53 85 years) were identified, and were found to have complete obstruction caused by advanced esophageal cancer. The indication for a gastrostomy in these patients was an anticipated need for enteral feeding support for at least several months. 
Surgical Technique for Open Gastrostomy
With the patient under general anesthesia, OGJ was performed via a minimal vertical midline incision, approximately 10 cm long, in the upper abdomen. The stomach or jejunum was exposed, and purse-string sutures were placed on its wall. A 12-Fr gastrostomy/jejunostomy feeding tube was placed with the Witzel tunnel technique and the feeding tube fixed to the anterior abdominal wall. Fig. 1a) . Next, an introducer needle was passed percutaneously into the stomach/jejunum under direct laparoscopic vision and a guide wire passed into the stomach/jejunum through the needle. The lumen of the stomach/jejunum was then dilated (Fig. 1b) , after which a button type catheter (Kangaroo Seldinger P.E.G kit, Medtronic, Memphis, TN, USA) was inserted ( Fig. 1c) . A 24-Fr catheter for gastrostomy and a 20-Fr catheter for jejunostomy were then placed ( Fig. 1d) , and intraluminal placement was confirmed by flushing saline into the tube; finally, the tube was tested for leaks. The double stay sutures were tied, and the umbilical wound was closed in layers.
Surgical Technique for Laparoscopic Gastrostomy
Postoperative Managements
Epidural analgesia or intravenous patient-controlled analgesia (IV-PCA) for postoperative pain control was se- LGJ group (P=0.00699) ( Table 3 ). The duration of use of rescue nonopioid analgesic was significantly shorter in the LGJ than in the OGJ group (1.3 versus 3.5 days; P= 0.0005) ( Fig. 2a) . Rescue nonopioid analgesics were administered on fewer occasions to the LGJ than the OGJ group (7.9 versus 18.0 times; P=0.00219) (Fig. 2b ).
Discussion
We have described a modified (reduced port) laparo- PEG has rapidly replaced surgical gastrostomy as the gold standard approach for enteral access in patients with head and neck cancer or esophageal cancer who are undergoing anticancer therapy 3, 4 . The benefits of PEG over other methods include shorter procedure time, lower cost 15 , and a lower rate of complications, with a mortality rate of 0.3% to 1% and a morbidity rate of 3% to 5.9% 16 18 . When patients with incomplete obstruction of A systemic review of outcomes in patients with head and neck cancer has suggested that radiologically guided gastrostomy has a higher risk of mortality and complications than does PEG 19 . Radiologically guided gastrostomy might also have several severe complications, including leakage, extrusion, cracking, and rupture of tube components. Therefore, we rarely consider radiologically guided gastrostomy to be indicated in our hospital. However, ac- Likewise, the choice of laparoscopic jejunostomy is the most suitable method for patients who require enteral access but have contraindications for a gastrostomy tube 13 .
Laparoscopic surgery with a single incision or a reduced port has rapidly gained popularity at both academic and private institutions, most often for performing cholecystectomy, appendectomy, gastrostomy, and jejunostomy 7, 13 . In conclusion, we demonstrated LGJ is associated with less postoperative pain than OGJ in patients with complete obstruction caused by advanced esophageal cancer. This is, to our knowledge, the first to compare the severity of postoperative pain between patients undergoing
LGJ and OGJ.
